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A magnetic recording medium comprising: 
a ^pn-magnetic base film; 

a nonmagnetic undercoat layer formed on said non- 
magnetic bas\ film, comprising a binder resin and non- 
magnetic acicu\ar black iron-based composite particles; and 

a magnetic ooating film formed on said non-magnetic 
undercoat layer, c apprising a binder resin and magnetic 
particles , 

said non-magnetic \^.cicuiar black iron-based composite 
particles having an averse major axis diameter of^sually 
0.011 to 0.35 \m, comprisif 

acicular hematite particles or acicular iron oxide 
hydroxide particles; 

a coating layer formed on the surface of said acicular 
hematite particle or acicular iron\oxide hydroxide particle, 
comprising at least one organosilico\ compound selected from 
the group consisting of: 

(1) organosilane compounds obtained\f rom an alkoxysilane 
c omp ounds , and 

(2) polysiloxanes or modified polysilox^nes ; and 
a single carbon black coat formed on at least a part of 

said coating layer comprising said organosilicon ^compound, in 
an amount of 21 to 50 parts by weight based on 100 \arts by 
weight of said acicular hematite particles or acicular iron 
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oxide hydroxide particles. 

2\A magnetic recording medium according to claim 1, 
wherein said acicular hematite particles or acicular iron 
oxide hydroxide particles are particles having a coat formed 
on at least a part of the surface of said acicular hematite 
particles or acicVlar iron oxide hydroxide particles and 
comprising at least\one compound selected from the group 
consisting of hydroxides of aluminum, oxides of aluminum, 
hydroxides of silicon and oxides of silicon in an amount of 
0.01 to 50 % by weight, calculated as Al or Si0 2 , based on 
the total weight of the acicular hematite particles or 
acicular iron oxide hydroxide\particles . 

3. A magnetic recording medibt according to claim 1, 
wherein said modified polysiloxaneA are ones selected from 
the group consisting of: \ 

(A) polysiloxanes modified with at\least one compound 
selected from the group consisting of polVethers, polyesters 
and epoxy compounds, and \ 

(B) polysiloxanes whose molecular terminal is modified 
with at least one group selected from the group Nconsisting of 
carboxylic acid groups, alcohol groups and a hydroxy 1 group. 



4. A magnetic recording medium according to claim 1, 
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lerein said alkoxysilane compound is represented by the 
general formula (I): 



a 4-a 



(I) 



wherein ^NLs CsH 5 -, (CH3) 2 CHCH 2 - or n '^ h ^ 2 h^i' (wherein b is 

an integer of\l to 18) ; X is CK3O- or C2H5O-; and a is an 
integer of 0 to 

5. A magnetic Recording medium according to claim 4, 
wherein said alkoxysiiSane compound "is methyl triethoxysi lane , 
dime thyldiethoxysi lane, Y>henyltriethoxysilane, 
diphenyldiethoxysilane, m^thyltrimethoxysilane, 
dimethyldimethoxysilane, phenyl trimethoxysilane, 
diphenyldimethoxysilane, isob\jtyltrimethoxysilane or 
decyltrimethoxysilane . 

6. A magnetic recording mediuA according to claim 1, 
wherein said polys iloxanes are represented by the general 
formula (II) : 



CH 3 



CH 3 



CH 3 -pi— 0-( — pi— 0^ pi— CH 3 



CH 3 



CH 3 



CH 3 



wherein R 2 is K- or particle, particle-, and d is an integer 
of 15 to 450. \ 
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\. A magnecic recording medium according to claim o, 
wherein\said polysiloxanes are ones having methyl hydrogen 
siloxane ufoits. 

8 . A magnetic recording medium according to claim 3 , 
wherein said polyfeiloxanes modified with at least one 
compound selected fVom the group consisting of polyethers, 
polyesters and epoxy ^compounds are represented by the general 
formula (III), (IV) or \v) : 



CH 3 CH3 

cH 3 -si— of — si- off si\o-)-?i- ch 3 

Ch 3 | 

O-f— CH 2 -CH-C^ N 
R 4 



(III) 



wherein R 3 is -(-CH 2 -)h-; R 4 is - ( -ChV) i-CH 3 ; R s is -OH, -COOH, 
-CH=CH 2 , -C(CK 3 )=CH 2 or - ( -CH 2 - ) j -CH 3 ; R$ is - ( -CH 2 - ) :< -CH 3 ; g 
and h are an integer of 1 to 15; i, j and k are an integer of 
0 to 15; e is an integer of 1 to 50; and f\is an integer of 1 
to 300; 



CH 3 CH 3 CE 3 



CH 3 



CH 3 -Si- of Si- Off-Si- of— Si— CH 3 

CH 3 R 7 R CH 3 

O-f— C- R 8 — C— 0— R 9 ~0-f ] 

^ 0 0 'a 
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lerein R 7 , R 8 and R 9 are -(-CH 2 -)q- and may be the same or 
different: R 10 is -OH, -COOH, -CK=CH 2 , -C(CH 3 )=CH 2 or 
_ ( -chA) r -CH 3 ; R 11 is - ( -CH 2 - ) S -C3 3 ; n and q are an integer of 
1 to 15;\r and s are an integer or 0 to IS; e' is an integer 
of 1 to 50,\and f is an inceger of 1 to 300; or 



CH 3 



CH 3 



CH 3 



ch 3 -s i- o-f-^si- o -H~S i— o— j—s i— CH 3 

CH 3 A CH 3 CH 3 



I 



i-> — CH CHo 



wherein R 12 is - ( -CH 2 - ) v - ; v\is an integer of 1 to 15; : is an 
integer of 1 to 50; and u is \n inceger of 1 to 3 00, 

9. A magnetic recording medi^im according to claim 3, 
wherein said polys iloxanes whose morecular terminal is 
modified with at least one group selected from the group 
consisting of carboxylic acid groups, alcsohol groups and a 
hydroxy! group are represented by the general formula (VI) : 



CH 3 
i 



CH 3 



R 1 - 

i 



CH 3 



l«-£r- 0-f-f i~ O-H-f i— O^-Si— R 
CH 3 CH 3 W CH 3 ^ CK 3 



14 



(VI) 



wherein R 13 and R 14 are -OH, R 1S 0H or R 17 C00H and may be the 
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^me or different; R 15 is -CH 3 or -CgH 5 ; R 16 and R 17 are 
-(-Clt-)y-; y is an integer of 1 to 15; w is an integer of 1 
to 200;\nd x is an integer of 0 to 100. 

10. A magnetic recording medium according to claim 1, 
wherein said aciaular hematite particles are acicular 
manganese-containirtg hematite particles. 

11. A magnetic recording medium according to claim i, 
wherein said acicular iroft oxide hydroxide particles are 
acicular manganese-containing goethite particles. 

12. A magnetic recording medium according to claim 1, 
wherein the amount of said coating organosilicon compounds is 
0.02 to 5.0 % by weight, calculated\as Si, based on the total 
weight of the organosilicon compcunds\and said acicular 
hematite particles or acicular iron oxicie hydroxide particles. 

13. A magnetic recording medium according to claim 1, 
wherein the thickness of said carbon black co\t is not more 
than 0.06 ym. \ 

14. A magnetic recording medium according to c\aim 1, 
wherein said non-magnetic acicular black iron-based composite 
particles have an absorption amount of myristic acid or\0.01 



120 



0 . 3 mg/m 2 . 
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1S\A magnetic recording medium according to claim 1, 
said non-magnetic acicular black iron-based composite 
particles hav\ an average minor axis diameter of 0.006 to 
0.13 ym, an asp^it ratio of 2:1 to 20:1, a BET specific 
surface area of 3?Vto 300 m 2 /g, a geometrical standard 
deviation value of t\e average major axis diameter of not 
more than 1.50. 

16. A magnetic recordiVg medium according to claim 1, 
which further comprises a glofes of coating film of 130 to 
300 %, a surface roughness Ra o\ coaling film of not more 
than 12.0 nm, a linear absorption\of coating film of 1.90 to 
10.00 pm" 1 , a surface resistivity orvnot more than 1 x 10 9 
Q/cm 2 , and a coefficient of friction \f 0.05 to 0.30. 



17. A magnetic recording medium according to claim 2, 
which further comprises a gloss of coating \film of 135 to 
300 %, a surface roughness Ra of coating film of not more 
than 11.5 nm, a linear absorption of coating f\lm of 1.90 to 
10.00 ynr 1 , a surface resistivity of not more th^ji 1 x 10 9 
Q/cm 2 , and a coefficient of friction of 0.05 to 0>30. 
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particles having an average .major axis diameter of usually 
0 . Oil to 0.3 5 ym, comprising: 

acsicular hematite particles or acicular iron oxide 
hydroxide\particles ; 

a coating layer formed on the surface of said acicular 
hematite partible or acicular iron oxide hydroxide particle, 
comprising at least one organosilicon compound selected from 
the group consisting of: 

(1) organosilane\compo\yi^s obtained from an aikoxysilane 
compounds, and 



(2) polysiloxanes oA 
a single carbon black\^oa 
said coating layer comprising 



:ied polysiloxanes; and 
: forced on at least a part of 
aid organosilicon compound, in 



an amount or 21 to 50 parts b^X weight based on 100 parts by 
weight of said acicular hemanit^ particles or acicular iron 
oxide hydroxide particles. 



19. Non-magnetic acicular black iron-based composite 
particles according to claim 18, wherein said acicular 
hematite particles or acicular iron oxide hydroxide particles 
are particles having a coat formed on at\least a part of the 
surface of said acicular hematite particles or acicular iron 
oxide hydroxide particles and comprising at\ least one 
compound selected from the group consisting o£ hydroxides of 
aluminum, oxides of aluminum, hydroxides of silicon and 
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oxides of silicon in an amount of 0.01 to 50 % by weight, 
calculated as Al or SiC>2, based on the total weight of the 
aciculasr hematite particles or acicular iron oxide hydroxide 
particles\ 

20. Non-magnetic acicular black iron-based composite 
particles according to claim 13, wherein said modified 
polysiloxanes are\ones selected from the group consisting of: 

(A) polysiloxanes modified with at least one compound 
selected from the grotap 
and epoxy compounds, an<s 



consisting of polyethers, polyesters 



(B) polysiloxanes wh\se n secular terminal is modified 



with at least one group selfect sd 



:rom\ the group consisting of 



carboxylic acid groups, alconbl grWpi and a hydroxyl group. 



21. Non-magnetic acicular br&ck iron-based composite 
particles according to claim 18, wherein said alkoxysiiane 
compound is represented by the general formula (I) : 

Rl a SiX 4-a 

wherein R 1 is CsH 5 -, (CH 3 ) 2 CHCH2- or n-C b H\ 1 - (wherein b is 

an integer of 1 to 13); X is CH3O- or C2H 5 0\; and a is an 
integer of 0 to 3. 



22. Non-magnetic acicular black iron-based\ composite 



123 



rticles according to claim 21, wherein said alkoxysilane 
compound is methyltriethoxysilane, dime thy ldiethoxysilane, 
phenylt^iethoxysilane, diphenyldiethoxysilane, 
me t hy 1 1 r im>t hoxy s i 1 ane , dime thy 1 dime choxy s i 1 ane , 
phenyl trimetHtoxys i lane , dipheny ldimethoxys i lane , 
isobutyltrimethcocysilane or decyltrimethoxysilane , 



23 . Non-magnet i\; 
particles according to^clai^i 18 
are represented by the ^en^ral 



acicul^O>lack iron-based composite 

wherein said polysiloxanes 



formula (II) 



CH 3 -pi— 0-( — pi— 0- 
CH 3 CH 3 



(Ii; 



wherein R 2 is H- or particle, particle-, and d is an integer 
of 15 to 450. 

24 . Non-magnetic acicular black Yron-based composite 
particles according to claim 23, wherem said polysiloxanes 
are ones having methyl hydrogen siloxane\ units . 



25. Non-magnetic acicular black iron-b^sed composite 
particles according to claim 20, wherein sai A polysiloxanes 
modified with at least one compound selected fsom the group 
consisting of polyethers, polyesters and epoxy compounds are 
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represented by the general formula (III), (IV) or (V) 




CH 3 CH 3 CH 3 

Si— 0-)-(-3i— O— 7— Si— CH 3 



(III) 



CH 3 



0-(— CH 2 ~ CH- 0-)— 



l 

R< 



wherein R 3 is -(-CH 2 -\^-; R 4 is ^-CH 2 - ) i-CH 3 ; R 5 is -OK, -COOH, 
-CH=CH 2 , -C(CH 3 )=CH 2 orV(-CH 2 -tj-i-qH 3 ; R £ is - (-CH 2 -) a-CHy; g 



and h are an integer of l\to ] 
0 to 15; e is an integer of\l 
to 300; 



CH 3 CH 3 CH 3 



j and k are an integer of 
to Sf 0 ; and z is an integer of 1 




CH 3 -Si-0-( Si— of-f-Si-O— )Vsi— CH 3 (IV) 

1 L? in =\L. 



CH 3 



wherein R 7 , R 8 and R 9 are -(-CK 2 -) q - and ipay be the same or 
different; R 10 is -OH, -COOH, -CH=CH 2 , -C(&i 3 )=CH 2 or 
- (-CH 2 -) r -CH}; R 11 is -(-CH2-) S -CH 3 ; n and q are an integer of 
1 to 15; r and s are an integer of 0 to 15; e\ is an integer 
of 1 to 50; and f ' is an integer of 1 to 300; 



CH 3 CH 3 CH 3 

I / I \ / I 



CH 3 



-Si- 0-f — Si- O-H-Si- O— )— Si- CH 3 
H 3 R CH 3 CH 3 



(V) 



O-CIfc — CH CH 2 

\ 0 / 



wherein R 12 is -(^CH 2 -)v-; v is an integer of 1 to 15; t is an 
integer of 1 to 50;\and u is an integer of 1 to 3 00. 



26. Non-magnetic auricular baafck iron-based composite 
particles according to claim 2 wherein said polysiloxanes 
whose molecular terminal \? mo if^^d^with at least one group 
selected from the group confeisfting of carboxylic acid groups, 
alcohol groups and a hydroxy \ gjrou? are v represented by the 
general formula (VI) : 




CH 3 
I 



CH 3 



?15 



R 13 -^i- 0-{— ^i— O-H^p— 0— ^V~~ rU (VI) 
CH 3 CH 3 W CH 3 * cV 



wherein R 13 and R 14 are -OH, R 16 OH or R 17 COOH and may be the 
same or different; R 15 is -CH 3 or -CoH 5 ; R X X and R 17 are 
-(-CH 2 -) y -; y is an integer of 1 to 15; w is\an integer of 1 
to 200; and x is an integer of 0 to 100. 



27. Non-magnetic acicular black iron-based composite 
particles according to claim 18, wherein said aciciiiar 
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n^matite particles are acicular manganese-containing hematite 
particles . 

28. ffon-magnetic acicular black iron-based composite 
particles according to claim 18, wherein said acicular iron 
oxide hydroxiae particles are acicular manganese-containing 
goethite particYes . 

29 . Non-magne\ic acicular black iron-based composite 
particles according Vo claim 18, wherein the amount of said 
coating organosilicon Vompopnc s is 0 . 02 to 5 . 0 % by weight, 



calculated as Si, based \pn 
organosilicon compounds arid sa 



total weight of the 
id acicular hematite particles 



or acicular iron oxide hydrVxiite particles. 

30. Non-magnetic acicular Viack iron-based composite 
particles according to claim 18, Vherein the thickness of 
said carbon black coat of not more \han 0.06 \m. 

31. Non-magnetic acicular black iroW-based composite 
particles according to claim 18, which fur\her comprises an 
absorption amount of myristic acid of 0.01 t\0.3 mg/m 2 . 



32. Non-magnetic acicular black iron-based composite 
particles according to claim 13, which. further comprises an 
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0.006 to 0.18 yam, an aspect 
ratio of 2:1 to^e^a BETl specific surface area of 35 to 
30 0 m 2 /g, a geometrical standard^Seviation value of the 
average major axis diameter of not more than 




A non-magnetic substrate comprising: 
a i^on-magnetic base film; and 

a noi\magnetic undercoat layer formed on said non- 
magnetic bas^ film, comprising a binder resin and non- 
magnetic acicuJSar black iron-based composite particles having 
an average major\xis diameter of usually 0.011 to 0.3 5 urn, 
comprising: 

acicular hematit^v particles or acicular iron oxide 
hydroxide particles; 

a coating layer formed, on the surface of said acicular 
hematite particle or aciculaAiron oxide hydroxide particle, 
comprising at least one organos\licon compound selecced from 
the group consisting of: 

(1) organosilane compounds obtained from an alkoxysilane 
compounds , and 

(2) polysiloxanes or modified polys i\pxanes; and 
a single carbon black coat formed on atvleast a part of 

the coating layer comprising the organosilicon\compound 
coated, in an amount of 21 to 50 parts by weightNbased on 100 
parts by weight of the acicular hematite particles Nor 
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Vcicular iron oxide hydroxide particles. 

34^ A non- magnetic substrate according to claim 33, 
wherein s\id acicular hematite particles or acicular iron 
oxide hydroxide particles are particles having a coat formed 
on at least aVart of the surface of said acicular hematite 
particles or acijcular iron oxide hydroxide particles and 
comprising at leas\ one compound selected from the group 
consisting of hydroxides of aluminum, oxides of aluminum., 
hydroxides of silicon and oxides of silicon in an amount of 
0.01 to SO % by weight, calculated as Al or Si0 2 , based on 
the total weight of the acicular hematite particles or 
acicular iron oxide hydroxid^ particles . 

35. A non-magnetic substrat\ according to claim 33, 
which further comprises a gloss of\coating film of 170 to 

2 80 %, a surface roughness Ra of coaling film of 2.0 to 12.0 
nm, a linear absorption of coating film, of 1.50 to 5.Q0 pur 1 , 
and a surface resistivity of 1 x 10 3 to l\x 10 11 Q/cm 2 . 

36. A non-magnetic substrate according t\ claim 34, 
which further comprises a gloss of coating film\of 175 to 
280 %, a surface roughness Ra of coacing film of 2S.0 to 11.5 
nm, a linear absorption of coating film of 1.50 to ^w00 urn" 1 , 
and a surface resistivity of 1 x 10 3 to 1 x 10 u £i/cm 2 .\ 



